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A. ..RELATIVE FLUORESCENCE INTENSITY (%) 

B. ..CYCLE 

(57) Abstract: A method of detecting a DNA having mitochondrial DNA 3243 variation, in which use is made of quantitative de- 
termination PCR using a primer having a base sequence complementary for a base sequence of 12 to 30 base length starting from 
base No. 243 in the base sequence of SEQ ID No. 1. Further, there is provided a method of detecting a DNA having mitochondrial 
DNA 3243 variation, in which use is made of a nucleic acid probe having its end labeled with a fluorochrome which upon hybridiza- 
tion exhibits a drop of fluorescence of the fluorochrome, the nucleic add probe having a base sequence complementary for a base 
sequence of 14 to 40 base length starting from base No. 230 in the base sequence of SEQ IN No. 2. the nucleic acid probe having 
its 3*-end labeled with a fluorochrome. 
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^ bat^-Ky TDNA3 2 4 3 ^m<0<^mfe*3 ^t;^J-^<^:^-«><^'^ 

^ h 3 K i; TDNA 3243gU^aOA->Gig^ (iiit3243) P :*:A^m5^S#<^l%l- 
#J-^"e*#i-5:ii-Cfo«5. ^(^Jj^^^^-rny^;^^ — irl^^o mt3243^^0 
mt3243^M{«^;0S#^-rS t ^f75§|5^(C^iJPI^^<^TOl35^dsm^-r5fcJ5. 

•gollf^^^^^i^536=»Sr:^mi-^^v^5:*r^fe (pcr-rflp) x^mm^no :itffm^ 

^ m^t^. l^m3P!3S> 1 9 9 6#> ^44^. ^8#. p. 7 7 8-7 8 2# 

?cm.m^'^'(ommt^ h mom^ h (o ^it ^i-r § fc s?) . mmmmi)>i3iAy(D 

SUT-feSo ^blc, pcR^tc^ii^sJi-O^T^-y >'i5^'S:^95g"t-:fcfo. lEnm 
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T WV'#M6*]lii|ii^fe^ LT. MAS A (mutant allele specific amplif 

^■mM-mwkmm't}^h^^mt.x\ . 1997^. ^ictbis (^) . p. 140- 

(OlfSmzMoXyiK S Afe^m\ MA S A&{C J: Sigipg^i^^^AT'^ S„ 

^^i-^;^ife;5S^btLTV^6 (i^ y b y "(Clinical Chemistry), 

2000^, ^46 #, M5#, p. 631-635. #§fl 2002-119291 

^^Jfe?^^::^^— :5^Sr#^U mt3243g^^^^ffi-rs:^^*3j:tJ«'?:«):fei6(^df 

2|s:|^|g#bJ*. ^ h = Ky TDNAfc*5VNTmt3243^mSr-^tP#:S<^M^{^S 
<5v^-C7'7-r^~^^^t^•t-'5w tiJiJ; !9s MAS AfelcJ: «9mt3243^M?lr^ffi 



wo 2004/092415 



PCT/JP2004/005496 



3 ■ 

(1) ^w^e>#e>tb^DNA?r^Mi: uT^v^-cpcR%m\ mmm^ 

t:^m-r?>^t^^t^, ^ h=i:/Ky TDNA3243^^^Wt-^DNA<Dt^ffi:;^ 

(2) PCR-efflv^bi^S:/7-Y'^-^^ Ba^J##3 Ic^i-^^Sa^Jtr^-t- 
itim^Sr^ft^S;! t ^-^tf> ^ b=JVKy TDNA3243^Mtr^'t-6DNA(3D 

^ffiv^T. ^3fe(^SiJ^{cJ; 9 PCRt;:43ttaii*imi^<??5^1:try T/ViJ?^ Alzi^T 
V^, ^(D^mi;iS-5VN-Cih^^-7'/Vl'<^DNA&^ft-ra:^feT-fc'9> Jt»6^PC 

R^?ffiv^p>tl/a•7'7-(''^— @a>?!i##i (c^i^-r*tsga^j(^ii:s##243/j)>e>*& 

(4) ^A^tiPCRTffflv^ejti^s^^^-r-^— ia^i#-i- 3 (j:;^-t-±^^ia^j 

^'ti- S y -7 ^ :fe J; tJ«Sa^tf#-^ 5 <c:^-r4l[^gBa?iJ iSr^r 7 'I' ^ 
(3) ©;^ifeo 

(5) (a) (3) (4) ^ f = :^Ky rDNA32 
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(b) l^;m^b#e>tbSDNA^^M^u■cffiv^T)tft6^pcR^m\ mm 

(c) (a) b (b) ©i!^:^;5=»^>. ^ h = >'Ky TDNA3 2 4 3^^©^^ 

^3|Sfic^^tbS ^ Ky TDNA3 2 4 3 ^MO-^-T^ o :7"-7 

(6) (b) ©xm■c•ffiv^e>i^s::/7-<-^-^^ ga^J#-§- 3 {c^i-j^Sia^^iJ 
(5) <Z);fe^fe„ 

(7) 5' 5i?i^;ds^3fefe^-e:^ft^^> /^'1'>^'y iS^-r-^-va^/bfc 

ga^JH-^ 2 lCl^i-:^SiB2?IJte:*3V^-C4gS##230/&^ e>M^ 5 14~40:^^^<^*g^ 
M^fl^ (3) — (6) (D\^-r^t>(D:fymo 

(8) (1) <D;^fe<^fci?)©^y h-cfcoT. ga3?»j#-^i {c^i-^ssa^j*^ 
(10) (3) (o:^m<ofz.ii)(o^v Yxh^x. mnm^iKTTi'rm.mmn 

C>:^^##243d>bM*S12-'30^SS©:^SiiB>?lI»c:tB^6«JJ&|gSiB^J^^-t-S 
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(11) mmm-^ 3 iz^-f-m.mw.m ^m-t s :^ ^ -< -^-ss j; xmmm^ s k 

(12) (5) <D-:tfm(Dlt^<D^^y V^-h-oX, Sa^J## 1 tJ::^i-ig^iai^J 

(13) mK^v^^-r-^ ^T;d5, @a^J#-i-3(J:^-r:^SgB^JSr^i-5>^^ 

y bo 

(14) 02<z>7'^^'^— <T>o^ ga^j#-^3{c::^-r:^^sa^j^^-t-?>:/7 

(1 5) 5' 5|5«;iS^3fe^m-e^m$tL. ^N-f3^yi5^-l'-^-iX3>-Ufci# 

tc:*3V^T:^S##212t> U< f:i215d^ 15— 40lt^:ft<^>i^SBa^J^> b< «ia 
^J#-i- 2 tC:^i-:^SiB^JiC*3V>T:^^#-^222;e)> 5 15~40ii[S:ft<^:^^Sa 

(e:tBM6^''^it^SB^J^^i-S!^m:^n-:;^tr^^{C'^tf (10) - (14) 

T:^^#-i-230yO^ e>^* S 14'-40i^^:S(D^t^@a3?iJ{C+BM6<J?'jJll[Sia^lJ^^ 

(17) — >^dS, ga^j##2 l*fcl*2 2{C:^-r*g^Sa^J^^i--5 
(16) O^^^T'ci-;:?^, 

(18) — itS#M©$|J^fcSr^t- a^^^^:ov^T, ^)fe#.^"e^llft$ixfc^^ 
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b^i^Ky TDNAlJ:*5tt53243{&<©^^-efc«9. (16) * 

tlit (17) cD^^m^n— :/-cfo5ttfl5:^^feo 

—m&^m^^-t^mk^n^ - 1 ^^ts (is) o;^^feo 

(2 0) iii|rlJSrDNAJj<y ^^ffiv^6;^^fe^^:<J;•5fi'5 (19) (^:^^fe„ 

(2 1) iii|>i^3^m-:7't3— :/<7)#^T'^ft5 (20) <D:*r?fe„ 

(2 2) *C;5sm^^m-C^f^^:n.x /N-r^y^^'^'-^^a^L.^-^^i-^^ 

3' ^m^'^%^m-^wm'^f^x\^^mmmk'^^--:^^^ts. (is) o?::^^ 

(2 3) — y^^^s, ia^ij##2 1 *fc{i2 2 tc:^i-it*SH^J^^i''5 

(2 2) (D=af 3^ ho 

(2 4) ^ h=ti^ KP TDNAJC*3tt53243^fc<^^^?lr-^tP^iicSr. DNA^ y 
(2 3) 5, b„ 

1 Fi. 1 <^:fe-?fe(y •^-F-24S.m-i9^^) J: 5Saj!l^^^<^>^» 

HI 2 f*. mMm 1 (^^?fe(:7'-7^'^'-F-24:S:t/5R-int-l6^^) J: S^^MSB^J 
El 3 tt. 1 0[>:3^fe(7*9-rN'-F-24:Rt;«R-mt-16^^) {Jl J; 5 ^^it^^^ 
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7 

Ky TDNA;6SPM$ttS^#-X?«^ii^(^:^^{- J; "9 DN A%#^ :i t f)^X-^ ^„ 

— ^-^tfo PCRt?fflv^b^^57'9'f •V'— c^— ga3^J#-i' i tc:^ 

f ^ssE^ij(^Ji:iK##243/?)^ b 5 i2~3oi^S:S<3o*^^ia^J j^^ii^sa 

^ ^ i" s 7 — -e fe s o 

^tiT=^—j\^\^ftm^(Dy^. DNAd^y ^ 7— ^t2:J;5#:ftKJ^;0Sjg- ;5^iC), ^ 

mt 3243^^ ^ a D N A ^ m ^ tT. 5 ^ ^ Jfe S o 
J: 5t!::3* 5l^iSS;5%t3243^^©lH5^{w'fe5 <t 5 (-^ttfcy^^^f -^-"Sr-^tp^i&t^s 
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75^0^ bV\ ^^*5> Tm1B«*:3a^*^^*f«fe (Nearest Neighbor) }J1 J: t) 

iS^^ =1 b° rL — ^ - :^ p 7 i^. l-S<5v ^T^T 5 r ^ -e # ^ o 



(Mfi^mA : 10~100/f 1) 

(1) ^14. 90^98*^. 1~60# 

(2) T:=.— y 60~70'C^ 10~60# 

(3) 60~75''Cs 10~180# 



DNAm)i 

DNAJHy ^ 
Tris-HCKpH 8.4~9.0) 
Mg C 1 2 
KC 1 



200~1000nM 



#20~200 IX M 

0. 01~0.03^fi/ju 1 
5~20mM 

1. 5~3mM 
10~100mM 
0~20% 
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9 

lit) t?fc5o 

1k%mk\^f^^xi-':f(n>'m}i\.x\%. 5' pjci^tc^^^m^s. 3' ^mz.^(n> 

9 2 9 i-^^^mmm) mnimifibti^o 
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i5~40it«<^^t»SH^J* tci-imm^-^ 2 {^::^i-^t^SB^^Jic*3V^Ti^^#-f•222 
d=»?j^^Sl5-'40i&^:S<^):^^ia?iJ^:t*rSt><7);6S^lf ^*^So 3' 

002-11929 i-^^^mz.mm^fircmyf^'^—^tmmxx\f\ :^^m(D 
tmifhti^o m^'&mt uxjt. 2 o o 2 - 1 1 9 2 9 i #4^^icfB^$ 

fl1fh(D-dmmX^ ?>ib^. M.i^mtVXit. FAM(^^). TAMRA(^^). BODIPY 

m^\-tmm2 002-119291 ^<ikm\^uwL<D:)om\^w^xn^ 

3243i?m^-^tp^^=lriiil>Ii-s r. i: (om-i. 1k%^m(omif^m^ir^ :it\^ii 

^ V Tjv^ cKm^^^oxn^ ^ ti>^x'^ *^B.3^ft:*^fe^^:*DV^-c^*> 

±.mzfx2^y(D:^:^Txmm^n'?7!)^. ffiv^§:/^— :/1;ijeS:ct, iiifrlt^^K^S:^ 
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^2 

DNAif^T- 

Tris-HCKpH 8.4~9.0) 
Mg C 1 2 
KC 1 

iMLW^^ : lO-lOO/i 



11 

io'~io"5^^/SJ^;^ 

200~1000nM 
100~1000nM 
#20~200mM 

0.01~0.03^&/'At 1 

5~20mM 

1. 5~3mM 

10~100mM 

0~20% 



/W^ii^25~40lfilj^ ig-To 

(1) ^tt. 90~98'C. 1~60# 

(2) yv^x 60~70'C. 10~60# 
.. (3) #S> 60~75'Cs 10~180# 

r^— y i^i9'^Tj«#S^— ^7^^>':7""etT5#-^{-fi> 60~70''c. io~i8o#(o 

t^eoT. ±|B3t*;b^fei-J:«9x mt3243^^^^i-SDNA^;£*U. :^fc. ^5: 
h =1 V K y TDNASr^eH -^rtb b 6>mt3243^^<^--^-7^ n T'y ;^ 5 

— (3DJt^^^W-rSw^;&5ie#5o i-'fe*3'^> mt3243ggM<D-^X O -7" 

^feiwit), ^ h=i>'Ky TDNA3243^^SrWi-SDNA^3£»U. (b>^J|S|- 
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NA^^m-r^-jjmi^^^. ^ h^i^-Ky tdna^^su. (c) (a) ^ 

(b) (Df^^ib^h. VV TON A3 2 4 3'^M<o^Tu^y :^^^(Oit 

^ — 'r(Dm^:^^tmm^^ ur^Si-s ;i ^ 5„ ::^7-f 

mmJi^ ai^{31«s 12mer~40merT?40~70'C. ^if * U< {il6mer~30mer-C55~60 
Tmieri^j£^:^S*J-^"(Nearest Neighbor) «3 ^ttJ U^^^^fe So ( b ) 

(a) (DlMXits ^^M^ h=iVKy TDNA<^^»1ft> (b) (Z^X^-^J*, 
±^ h='> h^})TDNA(D^miW.'i!)^"^^tl^<^X\ (a) <D^4{it^ (b) 

(b) ©xm<^^a5^:i:« (c) (Dj:mx^m^ti?>(ox. (a) s-tj^ (b) <7) 

@a^J## 1 (C^-ritSia^J<^M^##243:d> b]it6* 5 12~30^S:g:<75 
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y7-f■^-^-ov^Tw:. if.^m^m:^mm\^. jcM\^mm\^fz.m^'^^^o 

b . ia^J#-^ 1 tJ::^-r^^Sa^'J<^*^S#-^243:d^ b*^^ 5 12~30i^SS<^*^* 

un^^ 1 {c;^-r:^^gaa?^J^^:*5v^-c:^s#-i-2l2^> u < mist^ ht^t. ^ i5~4o^ 
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ip^m^^j^M^^m^^-t^mt. 2002-119291 icmm^tit^^^^ 

2002-119291 J,Z.mM^nf^-h(D-i!)mmX^ ^f)^. M^i^mt VXtts FA 
M(^^). TAMRA(^^). BODIPYC^^) FL^:dS^lf b tb^o m^fe^.^^^:^ P 

^ v^e-^ h*-^<D^^'^:^mn. m'^(D:^m. m^itii^m 2002-119291 
mm<o:^m^^oxn'?^ti>^x'^:6o 

7^^§g^2:^tti:3^fel*. — (mt3243) ^DS^J^&^#-r§^^{^:oV^-C. 

xv)mmM^^^n^'\ mm&m^^(D^^icm<^\^^x^M^^m-r^:^'i^x 

Xit. PGR. ICAN. LMSPmmifhti^o y ^ 7— ^^^ffi J: 19 if*! 



wo 2004/092415 PCT/JP2004/005496 
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fc«5-e#So Zf7^'^—(DM^^^XJPTmit. mm^i-X. l2mer~40mer-e40~70°C. 
0^V< t*16mer~30iiier-C55~60'C-t?fcSo ^ ■^—^(D^^V -^—(D^^ 

Uf^) T'fcS^^5?)S$f*UV\ Tni1ii:(±fti£^ii:£M (Nearest Neighbor) 1^ 

lcj:t)#mufc'(a-C'fe'5o •:fv^^-M(DmtVXi^. @a^J#-^2*3J;tJ«3tc:^ 



DNAtKP ^ ^— 
Tris-HCKpH 8.4- 
Mg C 1 2 
KC 1 



^3 

200~1000nM 
100~1000nM 
#20~200mM 

0. 01~0. OS^-lft/M 1 
9. 0) 5~20mM 

1. 5~3mM 
lO^lOOmM 
0—20% 

-100 At 1) 



>'VSraS25~40IlIi^ t) 5gi-o 

(1) iiStfes 90~98'C. 1~60^ 

(2) y^^^x 60~70t:^ 10— 60fj> 

(3) W^s 60~75X:. 10~180fi> 

r=--v lyiSf^i^m^-^^-^Tvyxn^m^i^i-i^ 6o~7o*c. io~i8os> 
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^^^#^^:^JPI$tb^^^v^36^ — 'fffi©^-i';4->'JgS-0Si. 5—5 mM. pHj^s 7 

< 6 >:ifm^^v V 

hf*. 2^m>^fe{c*5{t5^^iii|'I 



wo 2004/092415 



PCT/JP2004/005496 



17 



t h5 h=i:/KyT3243A->G^M (mt3243ig^) (O^i^^^t^^mM^ (SB 
^J#-^ 2 . :SS#-^243;d5 ^ ]. =3 K y Tat^^3243^a:(;i^^) iC^-:3# . mt324 



*4 



gB^J(5'->3') mer ifcg ia^J## 

F-24 ctcaacttagtattatacccacac 24 187-210 3 

R-19 ttttatgcgattaccgggc 19 262-244 4 

R-mt-16 atgcgattaccgggcc 16 258-243 5 



<0:kX^yi. mt3243^^(DgRifc^^b. 3' mM(D i?) y ^'^{b^ tLT 



iajli(5*->3') mer fe® 

5FL-mut-5-23 (BODIPY FL)-cagggtttgttaagatggcagGg-(P) 23 222-244 

5FL-1-24 (BODIPY FL)-ccaagaacagggtttgttaagatg-(P) 24 215-238 

5FL-1-26 (BODIPY FL)-ccaagaacagggtttgttaagatggc-(P) 26 215-240 

(Sa^J#-i-8) 

5FL-1-28 (BODIPY FL) -ccaagaacagggtttgttaagatggcag- (P) 28 215-242 

5FL-3-30 (BODIPY FL)-cacccaagaacagggtttgttaagatggca-(P) 30 212-241 

(Ba^j#-§- 1 0 ) 
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int3243^^j^5a^*^^m^5iy^fc:7'9;^^ K^ihi^://l-^ iCycler (Bio-R 

me 





HzO 


17. 575 /zL 


10 X Gene Taq>'^5'7T^ 


2. BjuL 


40% i^y-fen— 


1. 875mL 


lOmM #dATP, dUTP, dGTP, dCTP 


0. BitiL 


2U/ M L IJ' ^ v'/V-N-iJ^ y =3 — 


0. OSjLiL 




l):zL 


100 /zM ■7'7^-^--F-24 


0. 125 mL 


100 it* M R-19 


0. 25 At L 


5U/;zL Gene Taq 


0. 125 /iL 




1/zL 




25iEzL 




H2O 


18. 825jttL 


10 X Gene Taq''^ 5^:7 7 — 


2. 5/t/L 


40% i/y-fe-a— /V- 


0. 625^1 L 


lOmM #dATP, dUTP, dGTP, dCTP 


0, 5 At L 


2[J/fiL "^=7 iX/WN- ^ y = 7 ^-^^ 


0. OS/iL 


5/xM -fn^rf 


IjLlL 


100 juM F-24 


0. 125 ajL 


100 /iM y^7-^'"^~R-mt-16 


0. 25 /z L 


5U/mL Gene Taq 


0. 125 AzL 




l^L 




25iiiL 
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50^:, 2min 

I 

95°C, 2min 
i 

95*^, lOsec 

56X:, 30sec (50i^>f ^ >'V') 

-y5FL-3-30SrfflVN-C. Jl|B2<Z5^-t?^SSra^ofCo ^^^^ 3 t;i:^i-o P ir-l^ 
^f^P■—Zfb\^X. ^p-y5FL-l-24. 5FL-1-26, 5FL-l-28S.t>m-mut-5-23^ 

^1ig^2 

t haVKy T3243A^GI^^ (mt3243^^) (DU^^^tsM.^WM (SH 
^J#^2. ^S##243;&S^ b='^-Ki;T3t^^3243{il:i+a^) lcS<3#. mt324 



wo 2004/092415 PCT/JP2004/005496 

20 

SB^J(5'-*3') mer WMm^ 

F-27 catctcaacttagtattatacccacac 27 184-210 11 

R-22 agaggaattgaacctctgactg 22 296-275 12 

I*. iat3243i!E^ogB<fit^^u. 3' (p) , y i^m'fb$i^-cv^5 r ^ ^^i", 

^9 



^15^ 


gH^J(5'-»3') 


mer 






3FL-mt-F3-20 


tttgttaagatggcagGgcc- (BODIPY FL) 


20 


227-246 


13 


3T-mt-F2-21 


tttgttaagatggcagGgccc- (TAMRA) 


21 


227-247 


14 


3T-mt-Rl-22 


gcgattaccgggcCctgccatc- (TAMRA) 


22 


256-235 


15 


5T-mt-R2-20 


(TAMRA) -ccgggcCctgccatcttaac- (P) 


20 


249-230 


16 


3T-mt-F2-17 


ttaagatggcagGgccc- (TAMRA) 


17 


231-247 


17 


3T-mt-F3-16 


ttaagatggcagGgcc- (TAMRA) 


16 


231-246 


18 


3T-mt-Rl-20 


gattaccgggcCctgccatc- (TAMRA) 


20 


254-235 


19 


3T-mt-Fl-16 


gcagGgcccggtaatc- (TAMRA) 


16 


239-254 


20 


3T-mt-R2-18 


gggcCctgccatcttaac- (TAMRA) 


18 


247-230 


21 


3T-mt-R2-17 


ggcCctgccatcttaac- (TAMRA) 


17 


246-230 


22 


3FL-mt-R2-18 


gggcCctgccatcttaac- (BODIPY FL) 


18 


247-230 


21 


3FL-int-R2-17 ggcCctgccatcttaac- (BODIPY FL) 


17 


246-230 


22 



mt3243^mjl5a^*^^m^5iA/:/J!::^7:J^^ K?Sri?->^7'/l'i: UT^ Smart Cycler 
System (Cephied) ^^V^, i!^T<^IS^#-ePCR*3 JiT^Tm^W^frofCo Tm^f#}C*5 
ttSi5!j^jfe:S:*3j;t;?^ttiiS:g{*x •etb^tb450~495 nm*5 J; t;«505~537 nm (BODI 
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PY FL) . 527~555 nmjo J;t)«565~605 nm (TAMRA) "CfcofCo 



^1 O 







H20 


15. 995 mL 


10 X Gene Taq^'^ :7 r 


2. 5/iL 


40% ^y-fen— /V 


3. 125itiL 


#10mM dATP, dUTP, dGTP, dCTP 


0. 5mL 


2U/ M L ^"7 i^^l^-H-y y =1 7 


0. 05jLiL 


5juM 


luL 


lOOmM MgCl2 


0. 375 fj, L 


100 At M y=7 4'^-'F-27 


0. 25 AiL 


100 juM R-22 


0. 125 At L 


5U/mL Gene Taq FP 


0. 125 At L 


"^-i^zf^v (o~20oo=t tr— ) 


IaiL 




25AtL 



^1 1 

SO'C, 2min 
I 

95*0, 2min 
i 

9S°C, Isec 

66'C, 18sec (501^-< ^ >'l^) 
i 

^•^u—-:r^m^^XPCR^^mrm^^n^fz.m^. :7°t3->^3T-rat-R2-18. 3T 
-int-R2-17. 3FL-mt-R2-18*3j;tJ«3FL-mt-R2-17^^V^fc:^#<^^. TmM^X'mm 

■ttt^'nia^ij#-^ 1 *3 J:t;« 2 <7):feSia^(joj^s#-^2i4~263-efo^o iii't'. 
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^m-r^^y^^ V^^t^'9'^^'^/^t(Dm^^^MM'^s T'a— 7'3FL-mt-R2-17 

mWSm (mutant) ^ E^^gB^lJ (wild) itmmi^K^n LT^fctJ-C^ fCo 

^T^p^^^l^-C. — 3^3T-mt-R2-18^ 3T-mt-R2-17*3 <t tJ«3FL-mt-R2-18^^ 

fn^, HI 6 ^c*3v^-ci^^ft^*^ ^^§ss<d— ^#S8^<^it^#<^^it (-ap/dt) . 
cc) -^feSo 



5 Ky TDNA3243^M^Mtti43J;t^^*i-'5;^&'fc 

^H«^ffiv^?>mt3243^^^^t^'rs::^^^3J;t^^<D:^ie)(^=ar5/ ^ 
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i^m'r^^tt:^t^. ^ hn;^ KU TDNA3243^^^^i-5DNA©^ttl:6^fe 

^«J5*§m{-2S^v^Ti^V7'/^«^'ODNA^^»■r§::^^fe■^^fe':)> ^*^PCRt? 
2'-30i^S;S<Di^Sga^lJtJ::t«#e^?'£SSBB^J^^i~S 7"^^ ^'^tp^*:^«feo 

5. (a) »^^3*^{*4{C|B^(Z)^^{e:J:t)^ ^ h =i Ky TDNA32 

AZm^^^-r 5 D N A ^ j^ft b . 

(b) ^W^b#e>tbSDNA<I^^M^U-CffiV^T^»e^PCR^^fV\ ii*! 

>-^/nt><?5DNA^^*i-S:fe-felJ:<}:«9 . 5 h =1 ^ K U TDNA^^ftb. 

(c) (a) t (b) (DmM:t^h. ^ h=':/Ky rDNA3243^^0->7^n^ 

^^^■^tP^ l*:}iSf{C-^*tl/S 5 ha^'Ky TDNA3243^MO-^7"n:^7;^^ 
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^J{^:^3V^r4SS#■i■2l2t> U< mi5;6^bit&*5i5~404^^;^<D:^^ia^J*;fef±Sa 
^0#-^ 2 ^;l^-ri^SSa^J^-*5V^T^S#■i•222:6^ 6 15~404^S:5:<^it^SB 

SiB^J(DJ^SS#243d^^it&*S12~30*l:S:S<^m^Ba^J(J:+BM6<JJfe*iilia^JS: 

1 1. iajij##3ie:^*r:^SBa^J^^i-S7'9'f *5j;T>wa#-^5{J::^ 

12. tf^3g5|B*4<7)>^^fecofcfe<^=ar>:y h-efeoT. @B^iJ#-i' 1 iC^^-tlS 
ga^J<;?:^^##243;e»^ b*^^ ^ 12~30:^KS<^:^^SB^Jt-*alt6^'fem£@a^iJ^^ 

1$t(D^''y ho 

14. ||2 07'7'<-^— <T;i^ gB^J#-i-3iJ:^i-i6i^Ba^JSrWi-5>^7-f 
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*5V^T:^^#-^212^> U< 1:^21536^ 5 15~40^S:R<Digg@a^J*fcif4iB^J# 

2 ^C^^^^SiE^lJ^C*5V^^^gS#-i-222/0^^^&* § 15~40J^SS<^:^*@a^'J^ 

bo 

3' ^mi>mtit'&mximm^fix\^^mmmwt'::^^—':fo 
mM^m^^(of^^\z.m-3\,^x^m^mm'r?>:^mxh'DX. -mm^m\t. % 

^/cf^ii 7ic®*fec^);^^:/n-:/T'fe5ttrlB:^?*o 
2 0. iii|iI^DNA2Ky ^7— ^trffiv^-5;^J*i-<J:t)fT5fi:^^i 9^m<D:^ 

3' Mm^^^^mxm^^nx\r^^mfs.mm-:^^--f^'^t^. m^^isnam 
2 3 . ^^^n— :/;as, ga2?ii#-§-2 1 ^fc{:i 2 2 iz.ypi'tm.m^n^^ir^n 
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{*2 3m^(D^y ho 



wo 2004/092415 



PCT/JP2004/005496 



1/6 




(%) ^ff&?rf:^^^a* 
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Sequence Listing 



<1I0> ^ WlJfc^^&CArkray, Inc.) 

<120> ^ h=i^KyTDNA3 24 3mm<DmmmiS XXJ^^Mm^i: hmz^(D 



<130> G873-0PC4052 

<150> JP 2003-111173 

<151> 2003-04-16 

<150> JP 2003-114382 

<151> 2003-04-18 



<160> 22 



<210> 1 

<211> 500 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> allele 
<222> 243 



<400> 1 

ggacatcccg atggtgcagc cgctattaaa ggttcgtttg ttcaacgatt aaagtcctac 



60 



gtgatctgag ttcagaccgg agtaatccag gtcggtttct atotaccttc aaattcctcc 120 
ctgtacgaaa ggacaagaga aataaggcct acttcacaaa gcgccttccc ccgtaaatga 180 
tatcatctca acttagtatt atacccacac ccacccaaga acagggtttg ttaagatggc 240 
agagcccggt aatcgcataa aacttaaaac tttacagtca gaggttcaat tcctcttctt 
aacaacatac ccatggccaa cctcctactc ctcattgtac ccattctaat cgcaatggca 
ttcctaatgc ttaccgaacg aaaaattcta ggctatatac aactacgcaa aggccccaac 420 
gtggtaggcc cctacgggct actacaaccc ttcgctgacg ccataaaact cttcaccaaa 480 
gagcccctaa aacccgccac 



300 
360 



<210> 2 

<211> 500 

<212> DNA 

<213> Homo sapiens 



<220> 
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<221> allele 
<222> 243 

<400> 2 

ggacatcccg atggtgcagc cgctattaaa ggttcgtttg ttcaacgatt aaagtcctac 60 

gtgatctgag ttcagaccgg agtaatccag gtcggtttct atctaccttc aaattcctcc 120 

ctgtacgaaa ggacaagaga aataaggcct acttcacaaa gcgccttccc ccgtaaatga 180 

tatcatctca acttagtatt atacccacac ccacccaaga acagggtttg ttaagatggc 240 

agggcccggt aatcgcataa aacttaaaac tttacagtca gaggttcaat tcctcttctt 300 

aacaacatac ccatggccaa cctcctactc ctcattgtac ccattctaat cgcaatggca 360 

ttcctaatgc ttaccgaacg aaaaattcta ggctatatac aactacgcaa aggccccaac 420 

gtggtaggcc cctacgggct actacaaccc ttcgctgacg ccataaaact cttcaccaaa 480 

gagcccctaa aacccgccac 500 

<210> 3 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 3 

ctcaacttag tattataccc acac 24 

<210> 4 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 4 

ttttatgcga ttaccgggc 19 

<210> 5 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<400> 5 

atgcgattac cgggcc 

<210> 6 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 

<400> 6 

cagggtttgt taagatggca ggg 

<210> 7 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 

<400> 7 

ccaagaacag ggtttgttaa gatg 

<210> 8 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 8 

ccaagaacag ggtttgttaa gatggc 

<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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16 



23 



24 



<220> 
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V7 

<223> probe 
<400> 9 

ccaagaacag ggtttgttaa gatggcag 

<210> 10 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 

<400> 10 

cacccaagaa cagggtttgt taagatggca 

<210> 11 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 11 

catctcaact tagtattata cccacac 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 12 

agaggaattg aacctctgac tg 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> probe 
<400> 13 

tttgttaaga tggcagggcc 

<210> 14 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 14 

tttgttaaga tggcagggcc c 

<210> 15 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 15 

gcgattaccg ggccctgcca tc 

<210> 16 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 16 

ccgggccctg ccatcttaac 

<210> 17 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> probe 
<400> 17 

ttaagatggc agggccc 

<210> 18 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 18 
ttaagatggc agggcc 

<210> 19 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe , 

<400> 19 

gattaccggg ccctgccatc 

<210> 20 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 

<400> 20 
gcagggcccg gtaatc 
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16 



20 



<210> 21 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 
<400> 21 

gggccctgcc atcttaac 

<210> 22 

<211> 17 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> probe 
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<400> 22 
ggccctgcca tcttaac 



17 
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that an expert in the art to which the invention pertains can carry out 
the invention. 

No search has been conducted on the inventions other than the invention 
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